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PATHOGENS

An extensive listing of foodborne diseases and the agents that cause
them has been prepared by Bryan (1982). Included in this manual are
brief but pertinent summaries of the nature of the organism, incubation
period and symptoms of the disease, likely sources and reservoirs of the
organisms, the foods most likely involved, and the most useful specimens
for laboratory examination. Similar listings with emphasis on only the
more commonly occurring and important foodborne diseases also are avail-
able (Bryan, 1980a; Sanders et al., 1984).

Although the list of foodborne diseases of microbial etiology is long,
only about 20 are known to be transmitted by foods with a consequence
serious and frequent enough to cause concern relative to microbiological
criteria (see listing below). As for the others, either proof of their trans-
mission by foods is inconclusive or suspect or they are so infrequently
foodborne that their involvement is remote. Table 4-1 presents a summary
of reported foodborne disease outbreaks in the United States during the
years 1977-1981 (CDC, 1983). Similar data are available for Japan (Okabe,
1974), the United Kingdom (Vernon, 1977), and Canada (Health and
Welfare Canada, 1981).

The number of foodborne disease organisms required to produce disease
has been investigated to some extent, largely through feeding studies using
healthy adult volunteers. A summary of a series of such studies is given
in Table 4-2. Except for Shigella dysenteriae, the results indicate that
large numbers were necessary to cause illness in the volunteers. However,
it would be imprudent to conclude that small dosages are relatively harm-
less. Host parasite susceptibility varies, the more susceptible being infants,
the aged, and debilitated persons. Studies in connection with investigations
of certain Salmonella foodborne outbreaks indicate that relatively few cells
of several serotypes caused illness. A summary of these studies in which
the number of cells found in the causative vehicles were quantitated is
shown in Table 4-3. Compared to those given in Table 4-2, the numbers
are surprisingly low. Assuming that a reasonable serving was consumed,
e.g., approximately 3 ounces of chocolate, the number causing illness
would approximate 0.6-6 cells of Salmonella eastbourne. A 3-ounce serv-
ing of cereal would have contained approximately 600-1,200 cells of
Salmonella muenchen.

It must be recognized that investigation and reporting of foodborne
disease outbreaks are grossly incomplete. For example, about 400-500
outbreaks and 10,000-20,000 cases are reported annually in the United
States. The actual incidence, however, may be 100 times or more the
reported figures (CDC, 198la; Hauschild and Bryan, 1980). Although